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(54) Plasma display panel and method of driving same 



(57) A plasma display panel comprises a selective 
row electrode Z extending between row electrode pairs 
(X, Y) adjacent to each other in a column direction. A 
discharge cell is divided by into two by a second trans- 
verse wall 1 5B of a partition wall 15 defining the periph- 
ery of the discharge cell: a display discharge cell C1 pro- 
vided opposite transparent electrodes Xa, Ya of the 



paired row electrodes X, Y for a sustaining discharge, 
and a reset and addressing discharge cell C2 provided 
opposite the selective row electrode Z for a reset dis- 
charge and an addressing discharge which are created 
between the electrode Z and a column electrode D. A 
clearance r is provided for communication between the 
display discharge cell C1 and the reset and addressing 
discharge cell C2. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] This invention relates to a panel structure of a 
surface-discharge-type alternating-current plasma dis- 
play panel and a method of driving the plasma display 
panel. 

[0002] The present application claims priority from 
Japanese Application No. 2001 -344070, the disclosure 
of which is incorporated herein by reference for all pur- 
poses. 

DESCRIPTION OF THE RELATED ART 

[0003] Recently, surface-discharge-type alternating- 
current plasma display panels have gained the spotlight 
as an oversized and slim display for color screen, and 
directed toward widespread use in ordinary homes and 
the like. 

[0004] Fig. 1 4 to Fig. 1 6 are schematic views of a con- 
struction of a surface-discharge-type alternating-cur- 
rent plasma display panel in prior art, in which Fig. 1 4 is 
a front view of the surface-discharge-type AC plasma 
display panel, Fig. 15 is a sectional view taken along the 
V-V line of Fig. 1 4, and Fig. 1 6 is a sectional view taken 
along the W-W line of Fig. 14. 

[0005] in Figs. 14 to 16, the plasma display panel 
(hereinafter referred to as "PDP") includes a front glass 
substrate 1 , serving as the display surface of the PDP, 
having on its back surface, in order, a plurality of row 
electrode pairs (X\ V), a dielectric layer 2 covering the 
row electrode pairs (X' , Y'), and a protective layer 3 
made of MgO and covering the back surfaces of the di- 
electric layer 2. 

[0006] Each of the row electrodes X', Y' is constructed 
of a transparent electrode Xa\ Ya' which is formed of a 
transparent conductive film with a larger width made of 
ITO or the like, and a bus electrode Xb\ Yb' which is 
formed of a metal film with a smaller width assisting the 
electrical conductivity of the corresponding transparent 
electrode. 

[0007] The row electrodes X' and Y' are arranged in 
alternate positions in the column direction such that the 
electrodes X' and Y' of each pair (X\ Y') face each other 
with a discharge gap g' in between. Each of the row elec- 
trode pairs (X 1 , Y') forms a display line (row) L in the 
matrix display. , 
[0008] The front glass substrate 1 is situated opposite 
a back glass substrate 4 with a discharge-gas-filled dis- 
charge space S' interposed between the substrates 1 
and 4. The back glass substrate 4 is provided thereon 
with: a plurality of column electrodes D' which are reg- i 
ularly arranged and each extend in a direction at right 
angles to the row electrode pair (X\ Y'); band-shaped 
partition walls 5 each extending in parallel to and be- 



tween adjacent column electrodes D'; and phosphor lay- 
ers 6 formed of phosphor materials of a red color, green 
color, and blue color, each of which covers the column 
electrode D' and the side faces of the partition walls 5. 

* [0009] In each display line L, the partition walls 5 par- 
tition the discharge space S' into areas each corre- 
sponding to an intersection of the column electrode D' 
and the row electrode pair (X\ Y'), to define discharge 
ceils C which are unit light-emitting areas. 

' [0010] Such surface-discharge-type alternating-cur- 
rent PDP generates images through the following pro- 
cedure. 

[001 1] First, in an addressing period following a reset 
period for generating a reset discharge, a discharge (an 

* addressing discharge) is selectively generated between 
one row electrode of each electrode pair (X', Y l ) (the row 
electrode Y' in this example) and the column electrode 
D* in each of the discharge cells C\ With occurrence of 
the addressing discharge, lighted cells (the discharge 
cell in which wall charges are generated on the dielectric 
layer 2) and non-lighted cells (the discharge cell in which 
wall charges are not generated on the dielectric layer 2) 
are distributed over the panel surface in accordance 
with an image to be displayed. 

[0012] After completion of the addressing period, a 
discharge sustaining pulse is applied alternately to the 
row electrodes X' and Y' of each row electrode pair si- 
multaneously in each display line L. Every time the dis- 
charge sustaining pulse is applied, a sustaining dis- 
charge is caused between the row electrodes X' and Y' 
in each lighted cell by means of the wall charges formed 
on the dielectric layer 2. 

[0013] Ultraviolet light is generated by the sustaining 
discharge in each lighted cell, which then excites the 
red, green or blue phosphor layer 6 in each discharge 
cell C to thereby form a display image. 
[0014] In the prior art three-electrode surface-dis- 
charge-type alternating-current PDP having the con- 
struction as mentioned above, an addressing discharge 
and a sustaining discharge are produced in the same 
discharge cell C\ That is, the addressing discharge oc- 
curs within the discharge cell C incorporating a red, 
green or blue color-applied phosphor layer 6 provided 
for emitting color light upon creation of the sustaining 
discharge. 

[0015] Due to this interposition of the phosphor layer, 
the addressing discharge created in the discharge cell 
C* is subject to various influences ascribable to the 
phosphor layer 6, such as discharge properties differing 
among phosphor materials of three colors forming the 
phosphor layer 6, variations in layer thickness produced 
in a step of forming the phosphor layer 6 in the manu- 
facturing process of the PDP, and the like. 
[0016] Hence, the prior art PDPs have a significantly 
difficult problem for obtaining equal addressing dis- 
charge properties in each discharge cell C\ 
[0017] The three-electrode surface-discharge-type 
AC PDP as described above needs a large discharge 
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space in each discharge cell C in order to increase the 
luminous efficiency. Therefore, the prior art typically 
adopts a manner of increasing the height of the partition 
wall 5. 

[0018] However, if the partition wall 5 is increased in 
height for an increase of the luminous efficiency, the in- 
terval between the row electrode Y' and the column elec- 
trode D' between which the addressing discharge is 
caused is also increased. This gives rise to a problem 
of an increase of a starting voltage for the addressing 
discharge. 

[0019] Further, the prior art three-electrode surface- 
discharge-type AC PDP as described above typically 
has a configuration in which a reset discharge, an ad- 
dressing discharge and a sustain discharge are caused 
by the same row electrode (the row electrode Y 1 in this 
example) and therefore a reset pulse for initiating the 
reset discharge, a scan pulse (select pulse) for initiating 
the addressing discharge and a discharge sustaining 
pulse for initiating the sustaining discharge are applied 
to the same row electrode Y\ so that a discharge current 
for the discharge sustaining pulse is output by using a 
driver for generating the scan pulse, 
[0020] This configuration disadvantageously means 
that, in orderto reduce current loss, a high-performance 
scan-pulse generation driver must be used. The use of 
the high-performance scan-pulse generation driver in- 
creases heating values of the PDP, which therefore re- 
quires a panel construction with a high capacity to dis- 
sipate heat. 

[0021] Still further, the prior art PDP as described 
above has another problem of requiring an extra high- 
performance switch circuit for isolating a reset-pulse 
generation circuit from a sustaining-pulse generation 
circuit. 



SUMMARY OF THE INVENTION 

[0022] The present invention has been made to solve 
the problems associated with the prior art surface-dis- 
charge-type alternating-current plasma display panels 
as described above. 

[0023] Accordingly, it is a first object of the present in- 
vention to provide a plasma display panel enhanced in 
luminous efficiency and stabilization of addressing dis- 
charge properties in each discharge cell and realizing 
simplified configuration of a driving circuit for cost reduc- 
tion. 

[0024] It is a second object of the present invention to 
provide a method of driving the plasma display panel 
attaining the first object. 

[0025] To attain the first object, the present invention 
provides a plasma display panel including: a front sub- 
strate; a back substrates opposite the front substrate 
with a discharge space interposed therebetween; a plu- 
rality of row electrode pairs regularly arranged in a col- 
umn direction on a back surface of the front substrate, 
and each extending in a row direction to form a display 



line and being constituted by two row electrodes; a die- 
lectric layer covering the row electrode pairs on the back 
surface of the front substrate; and a plurality of column 
electrodes regularly arranged in the row direction on a 
s surface of the back substrate facing the front substrate, 
and each extending in the column direction to intersect 
the row electrode pairs and form unit light-emitting areas 
in the discharge space at the respective intersections. 
The plasma display panel according to a first feature of 
^0 the present invention comprises: a selective row elec- 
trode extending in the row direction in a position be- 
tween the row electrode pairs adjacent to each other in 
the column direction on the back surface of thefront sub- 
strate; a partition wall surrounding each of the unit light- 
's emitting areas to define the unit light-emitting areas; a 
dividing wall provided for dividing each of the unit light- 
emitting areas into a first discharge area provided op- 
posite face-to-face parts of the respective row elec- 
trodes constituting each row electrode pair for a dis- 
20 charge to be caused between the row electrodes, and 
a second discharge area provided opposite a portion of 
the selective row electrode intersecting with the column 
electrode for a discharge to be caused between the se- 
lective row electrode and the column electrode; and a 
25 communication element provided between the first dis- 
charge area and the second discharge area for commu- 
nication from the second discharge area to the first dis- 
charge area. 

[0026] In the plasma display panel in the first feature, 
30 for generating an image, an addressing discharge is 
produced between the column electrode and the selec- 
tive row electrode, which are opposite each other with 
the interposed second discharge area, within a second 
discharge area of each of the unit light-emitting areas 
35 selected in response to a video signal. Then, charged 
particles generated during the addressing discharge 
caused to flow from the second discharge area into a 
first discharge area (the first and second discharge ar- 
eas forming a unit light-emitting area and divided from 
40 each other by the dividing wall in the unit light-emitting 
area) via the communicating element provided between 
the first and second discharge areas. Thus, the unit 
light-emitting areas having wall charges formed on a 
portion of the dielectric layer facing the first discharge 
45 area, and the unit light-emitting areas having no wall 
charges formed thereon are distributed over the panel 
surface in accordance with the image to be generated. 
[0027] After that, in each of the first discharge areas 
of the unit light-emitting areas having the wall charges 
50 formed therein, a sustaining discharge is caused be- 
tween the opposite parts of the respective row elec- 
trodes of each row electrode pair for light emission. Ul- 
traviolet light generated by the sustaining discharge ex- 
cites a phosphor layer of one of the three primary colors 
55 red, green and blue formed in each first discharge area 
to allow it to emit color light to form the image on the 
panel surface in accordance with an image signal. 
[0028] In the plasma display panel of the first feature, 
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it is also possible to produce a reset discharge between 
the selective row electrode and the column electrode 
within the second discharge area, for formation of wall 
charges on the portions of the dielectric layer facing the 
first discharge areas of all of the unit light-emitting areas i 
or for removal of wall charges existing thereon. 
[0029] In this way, the first feature is designed such 
that, in order to distribute the unit light-emitting areas 
generating light emission and the unit light-emitting ar- 
eas generating no light emission over the panel surface 1 
in accordance with a video signal, the addressing dis- 
charge occurs in the second discharge area which is di- 
vided from the first discharge area, provided for light 
emission, in each unit light-emitting area by the dividing 
wall. In addition, the addressing discharge is created be- u 
tween the column electrode and the selective electrode 
provided independently of the row electrode pair. This 
design according to the first feature eliminates the need 
for using a scan-pulse generation driver for an address- 
ing discharge to output a discharge sustaining pulse as 2C 
in cases of prior art PDPs of using the same row elec- 
trode for both an addressing discharge and a sustaining 
discharge. 

[0030] Consequently, the need for using a high-per- 
formance scan-pulse generation driver is eliminated. In- 25 
turn, a heat-dissipatingpanel construction required in 
use of the high-performance scan-pulse generation 
driver becomes also unnecessary. Further, a manner of 
creating a reset discharge between the column elec- 
trode and the selective row electrode within the second 30 
discharge area eliminates the need for providing a high- 
performance switch circuit for separating a reset-pulse 
generation circuit from a discharge-sustaining-pulse 
generation circuit. Thus, the configuration of the driving 
circuit and the panel construction are successfully sim- 35 
plified, leading to cost reduction. 
[0031] To attain the first object, the plasma display 
panel according to a second feature comprises, in ad- 
dition to the configuration of the first feature, a black- or 
dark-colored light absorption layer provided on a portion 40 
of the front substrate opposite each of the second dis- 
charge areas. 

[0032] With the plasma display panel of the second 
feature, a face of the second discharge area on the front 
substrate side, or on the display screen side, is fully cov- 45 
ered with the black- or dark-colored light absorption lay- 
er. The light absorption layer prevents the light generat- 
ed by the discharge between the column and selective 
row electrode within the second discharge area from 
leaking toward the display surface of the panel , and con- so 
sequently from having an adverse effect on an image 
formed on the panel display surface. The light absorp- 
tion layer also prevents the reflection of ambient light 
incident upon an area of the display surface of the panel 
opposite the second discharge area, thereby eliminating 55 
the likelihood of an adverse effect upon the contrast in 
the image. 

[0033] To attain the first object, the plasma display 



panel according to a third feature comprises, in addition 
to the configuration of the first feature, a phosphor layer 
provided only in each of the first discharge areas for 
emitting light by means of the discharge. 
[0034] With the plasma display panel of the third fea- 
ture, a phosphor layer for emitting light by means of the 
discharge is not provided in the second discharge area 
experiencing the reset discharge and addressing dis- 
charge between the selective row electrode and the col- 
1 umn electrode. Hence, the reset discharge or the ad- 
dressing discharge in the second discharge area is not 
subject to the disadvantageous influences of differenc- 
es in discharge properties produced by phosphor mate- 
rials in the three primary colors forming the phosphor 
layers and variations in the thickness of the phosphor 
layers, thus achieving the stabilization of the discharge 
properties of the reset discharge and addressing dis- 
charge in the second discharge area. 
[0035] To attain the first object, the plasma display 
panel according to a fourth feature has, in addition to 
the configuration of the first feature, a configuration that 
the communication element comprises a clearance 
formed between the front substrate and the dividing wall 
by determining a height of the dividing wall dividing off 
the first discharge area and the second discharge area 
to be less than a height of the partition wall for defining 
the periphery of each unit light-emitting area. 
[0036] With the plasma display panel of the fourth fea- 
ture, even when a partition wall for defining the periphery 
of each unit light-emitting area is in contact with a part 
of a dielectric layer or the like provided on the front sub- 
strate to block adjacent unit light-emitting areas from 
each other, since the communication element is provid- 
ed by the clearance formed between the dividing wall 
(this wall having a height less than that of the partition 
wall and dividing off the first discharge area and the sec- 
ond discharge area) and a part of the dielectric layer or 
the like provided on the front substrate, the charged par- 
ticles generated in the second discharge area by means 
of the discharge are allowed to pass through the com- 
municating element to flow into the first discharge area. 
[0037] To attain the first object, the plasma display 
panel according to a fifth feature has, in addition to the 
configuration of the first feature, a configuration that the 
communication element comprises a groove formed in 
the dividing wall dividing off the first discharge area and 
the second discharge area, and having both ends open- 
ing toward the first discharge area and the second dis- 
charge area. 

[0038] With the plasma display panel of the fifth fea- 
ture, even when a partition wall for defining the periphery 
of each unit light-emitting area is in contact with a part 
of the dielectric layer or the like provided on the front 
substrate to block adjacent unitlight-emittingareas- 
fromeachother.thecommunicationelement constructed 
of the groove formed in the dividing wall dividing off the 
first and second discharge areas permits communica- 
tion from the second discharge area to the first dis- 
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charge area. Hence, the charged particles caused by 
the discharge in the second discharge area pass 
through the communication element to flow into the first 
discharge area. 

[0039] To attain the first object, the plasma display 5 
panel according to a sixth feature, in addition to the con- 
figuration of the first feature, has a configuration that the 
partition wall comprises transverse walls and vertical 
walls, and comprises additional elements jutting out 
from portions of the dielectric layer opposite the trans- 10 
verse wall for a partition between the adjacent unit light- 
emitting areas in the column direction and the vertical 
wall for a partition between the adjacent unit light-emit- 
ting areas in the row direction, toward the discharge 
space to come in contact with the transverse wall and 15 
the vertical wall of the partition wall in the vicinity of at 
least the second discharge area of each unit light-emit- 
ting area to block the second discharge area concerned 
from a adjacent unit light-emitting area adjacent thereto. 
[0040] In the plasma display panel of the sixth feature, 20 
the additional elements formed on at least the portions 
of the dielectric layer opposite the transverse wall and 
vertical wall of the partition wall are respectively in con- 
tact with the transverse wall and vertical wall concerned 
which are provided for dividing off at least the second 25 
discharge area of each of the unit light-emitting areas 
from an adjacent unit light-emitting area in the row and 
column directions. At least the second discharge area 
is thus blocked completely from the unit light-emitting 
areas adjacent thereto in the row and column directions. 30 
This design allows charged particles caused by a dis- 
charge between the selective row electrode and the col- 
umn electrode within a second discharge area to flow 
only into a first discharge area, forming the same unit 
light-emitting area in conjunction with the second dis- 35 
charge area, via the communication element formed in 
the dividing part between the second discharge area 
and the first discharge area. 

[0041] As a result, there is no likelihood that a dis- 
charge occurring within the second discharge area has 40 
an influence upon the unit light-emitting areas adjacent 
to the second discharge area concerned in the row and 
column directions. 

[0042] To attain the first object, the plasma display 
panel according to a seventh feature comprises, in ad- 45 
ditionto the configuration of the first feature, a protrusion 
element provided between the back substrate and the 
column electrode and protruding from a portion of the 
back substrate facing to the second discharge area into 
the second discharge area in the direction of the front so 
substrate, to allow a part of the column electrode oppo- 
site the second discharge area to jut out in the direction 
of the selective row electrode formed on the front sub- 
strate. 

[0043] With the plasma display panel of the seventh 55 
embodiment, inside each of the second discharge are- 
as, the column electrode is raised from the back sub- 
strate by the protrusion element formed between the 



back substrate and the column electrode to be located 
closer to the selective row electrode opposite the part 
of the column electrode, placed on the protrusion ele- 
ment concerned, with the second discharge area inter- 
posed between the selective row electrode and the col- 
umn electrode. 

[0044] The protrusion element provided in this man- 
ner effects a reduction in a discharge distance between 
the column electrode and the selective row electrode in 
the second discharge area. Accordingly, the present in- 
vention achieves a reduction in a discharge starting volt- 
age by means of the shortened discharge distance be- 
tween the column electrode and the selective row elec- 
trode in each of the second discharge areas without de- 
creasing the size of the discharge space in the first dis- 
charge area. 

[0045] To attain the first object, the plasma display 
panel according to an eighth feature has, in addition to 
the configuration of the first feature, a configuration that 
the selective row electrode is formed on a portion of the 
back surface, facing the second discharge area, of the 
dielectric layer covering the row electrode pairs. 
[0046] With the plasma display panel of the eighth 
feature, the selective row electrode is formed on a por- 
tion of the back surface, facing the second discharge 
area, of the dielectric layer covering the row electrode 
pairs, and therefore it is located in a position closer to 
the discharge space as compared with a distance from 
the row electrode pair formed between the front sub- 
strate and the dielectric layer to the discharge space. 
Because of this location, a discharge distance is de- 
creased between the selective row electrode and the 
column electrode in the second discharge area, to re- 
duce a starting voltage for the discharge between the 
electrodes concerned. 

[0047] To attain the second object, the present inven- 
tion provides a method of driving a plasma display panel 
including: a plurality of row electrode pairs regularly ar- 
ranged on a back surface of a front substrate in a column 
direction and each extending in a row direction to form 
a display line; a dielectric layer covering the row elec- 
trode pairs on the back surface of the front substrate; a 
selective row electrode provided between the row elec- 
trode pairs adjacent to each other in the column direc- 
tion on the back surface of the front substrate and ex- 
tending in the row direction; a plurality of column elec- 
trodes regularly arranged in the row direction on a sur- 
face of a back substrate facing the front substrate with 
a discharge space in between, and each extending in 
the column direction to intersect the row electrode pairs 
and form unit light-emitting areas in the discharge space 
at the respective intersections; a partition wall provided 
around each of the unit light-emitting areas to define the 
unit light-emitting areas; a dividing wall provided for di- 
viding each of the unit light-emitting areas into a first dis- 
charge area provided opposite face-to-face parts of the 
respective row electrodes constituting each of the row 
electrode pairs for a discharge caused between the row 
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electrodes, and a second discharge area provided op- 
posite a portion of the selective row electrode intersect- 
ing with the column electrode for a discharge caused 
between the selective row electrode and the column 
electrode; and a communication element provided be- 
tween the first discharge area and the second discharge 
area for communication from the second discharge area 
to the first discharge area. According to a ninth feature 
of the present invention, the method of driving the plas- 
ma display panel comprises the steps of: selectively 
causing an addressing discharge between the selective 
row electrode and the column electrode within the sec- 
ond discharge area to cause charged particles to form 
wall charges on the dielectric layer or to erase wall 
charges existing on the dielectric layer; and causing a 
sustaining discharge between the row electrode pair 
within the first discharge area for light emission after the 
charged particles generated by creating the addressing 
discharge within the second discharge area are intro- 
duced through the communication element into the first 
discharge area to form the wall charges on a portion of 
the dielectric layer facing the first discharge area or to 
erase the wall charges existing thereon. 
[0048] In the method of driving the plasma display 
panel of the ninth feature, in order to distribute the unit 
light-emitting areas having wall charges formed on the 
portion of the dielectric layer facing the first discharge 
area by charged particles caused by a discharge (light- 
ed cells), and the unit light-emitting areas having no wall 
charges formed thereon (no-lighted cells) overthe panel 
surface, an addressing discharge is produced between 
the column electrode and the selective row electrode, 
which are opposite to each other with the interposition 
of the second discharge area, within the second dis- 
charge area of each of the unit light-emitting areas se- 
lected in response to a video signal. 
[0049] The charged particles caused by the address- 
ing discharge pass through the communication element 
provided between the second discharge area and first 
discharge area, which constitute a unit light-emitting ar- 
ea and divided from each other by the dividing wall, to 
flow into the first discharge area. Thus, wall charges are 
formed on the portion of the dielectric layer facing the 
first discharge area. Alternatively, wall charges existing 
on the dielectric layer are erased. 
[0050] After completion of the addressing discharge, 
in each of the first discharge areas of the unit light-emit- 
ting areas having the wall charges formed therein, a sus- 
taining discharge is generated between the opposite 
parts of the respective row electrodes 
constitutingeachrowelectrodepairforlightemission. Ul- 
traviolet light generated by the sustaining discharge ex- 
cites a phosphor layer of one of the three primary colors 
red, green and blue formed in the first discharge area to 
allow the phosphor layer to emit of color light to form the 
image in accordance with an image signal on the panel 
surface. 

[0051] In this manner, for distributing the unit light- 



emitting areas generating light emission and the unit 
light-emitting areas generating no light emission over 
the panel surface in accordance with a video signal, the 
addressing discharge is created in the second dis- 

s charge area divided from the first discharge area, pro- 
vided for light emission, in each unit light-emitting area 
by the dividing wall. In addition, the addressing dis- 
charge is created by using the column electrode and the 
selective electrode provided independently of the row 

10 electrode pair. 

[0052] Thus, the method according to the ninth fea- 
ture accomplishes the elimination of the need for using 
a scan-pulse generation driver for an addressing dis- 
charge to output a discharge sustaining pulse as in the 

is cases of prior art PDPs of using the same row electrode 
for both an addressing discharge and a sustaining dis- 
charge. 

[0053] Consequently, the need for using a high-per- 
formance scan -pulse generation driver is eliminated. In- 

20 turn, a heat-dissipatingpanel construction required in 
use of the high-performance scan-pulse generation 
driver is also unnecessary. Thus, the configuration of the 
driving circuit and the panel construction are success- 
fully simplified, leading to cost reduction. 

25 [0054] To attain the second object, the method of driv- 
ing the plasma display panel according to a tenth feature 
comprises, in addition to the configuration of the ninth 
feature, the step of causing a reset discharge between 
the selective row electrode and the column electrode in 

30 each of the second discharge areas to cause charged 
particles to form wall charges on the dielectric layer or 
to erase wall charges existing on the dielectric layer, and 
has the configuration wherein the addressing discharge 
is produced in the second discharge after the charged 

35 particles generated in the second discharge area by cre- 
ating the reset discharge are introduced into the first dis- 
charge area through the communication element to form 
the wall charges on a portion of the dielectric layer facing 
the first discharge area concerned or to erase the wall 

40 charges existing thereon. 

[0055] In the method of driving the plasma display 
panel of the tenth feature, prior to the addressing dis- 
charge, the reset discharge is produced between the se- 
lective row electrode and the column electrode, which 

45 are opposite to each other with the interposed second 
discharge area, within the second discharge area in or- 
der to form wall charges on the portion of the dielectric 
layer facing the first discharge area of each of the unit 
light-emitting areas or to erase wall charges existing 

50 thereon. 

[0056] The charged particles caused by the reset dis- 
charge pass through the communicating element pro- 
vided between the second discharge area the first dis- 
charge areas, which constitute each unit light-emitting 
55 area and are divided from each other by the dividing 
wall, to flow into the first discharge area. Thus, the wall 
charges are formed on the portion of the dielectric layer 
facing the first discharge area or the wall charges exist- 
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ing thereon are erased. 
[0057] Aftercompletion of the reset discharge, the ad- 
dressing discharge is caused in each of the second dis- 
charge areas of the unit light-emitting areas selected in 
response to the video signal, in order to distribute the 
unit light-emitting areas having the wall charges formed 
on the portion of the dielectric layer facing the first dis- 
charge area (the lighted cells) and the unit light-emitting 
areas having no wall charges formed (the non-lighted 
cells) over the panel surface. 

[0058] The driving method according to the present 
invention as describedaboveeliminatestheneedforpro- 
vidingahigh-performance switch circuit for separating a 
reset-pulse generation circuit for a reset discharge from 
a discharge-sustaining-pulse generation circuit for a 
sustaining discharge. Thus, the configuration of the driv- 
ing circuit is successfully simplified to accomplish cost 
reduction of the products. 

[0059] These and other objects and advantages of the 
present invention will become obvious to those skilled 
in the art upon review of the following description, the 
accompanying drawings and appended claims, 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0060] Fig. 1 is a schematic front view of a first em- 
bodiment according to the present invention. 
[0061 ] Fig. 2 is a sectional view taken along the V1 -V1 
line in Fig. 1. 

[0062] Fig. 3 is a sectional view taken along the 
W1-W1 line in Fig. 1. 

[0063] Fig. 4 is a sectional view taken along the 
W2-W2 line in Fig. 1. 

[0064] Fig. 5 is a block diagram illustrating the outline 
of the configuration of a driving unit of a plasma display 
panel according to the first embodiment. 
[0065] Fig. 6 is a chart representing pulse output tim- 
ing in an example in the adoption of selective write ad- 
dressing techn iques in the first embodiment of a method 
of driving the plasma display panel according to the 
present invention. 

[0066] Fig. 7 is chart representing pulse output timing 
in an example in the adoption of selective erase ad- 
dressing techniques in the first embodiment of a method 
of driving the plasma display panel according to the 
present invention. 

[0067] Fig. 8 is a diagram representing an example of 
light-emission drive formats in the method of driving the 
plasma display panel in the first embodiment. 
[0068] Fig. 9 is a schematic front view illustrating a 
second embodiment according to the present invention . 
[0069] Fig. 10 is a sectional view taken along the 
V2-V2linein Fig. 9." 

[0070] Fig. 11 is a sectional view taken along the 
W3-W3 line in Fig. 9. 

[0071] Fig. 12 is a schematic sectional view of a third 
embodiment according to the present invention. 
[0072] Fig. 13 is a schematic front view of a fourth em- 
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bodiment according to the present invention. 
[0073] Fig. 1 4 is a schematic front view of a construc- 
tion of a prior art PDP. 

[0074] Fig. 1 5 is a sectional view taken along the V-V 
5 line in Fig. 14. 

[0075] Fig. 1 6 is a sectional view taken along the W-W 
line in Fig. 14. 

DETAILED DESCRIPTION OF THE PREFERRED 
10 EMBODIMENTS 

[0076] Preferred embodiments according to the 
present invention will be described below in detail with 
reference to the accompanying drawings. 

15 [0077] Fig. 1 to Fig. 4 are schematic views illustrating 
a first embodiment of a plasma display panel (hereinaf- 
ter referred to as "PDP") according to the present inven- 
tion, Fig. 1 being a front view of part of the cell construc- 
tion of the PDP, Fig. 2 being a sectional view taken along 

20 the V1-V1 line of Fig. 1 , Fig. 3 being a sectional view 
taken along the W1-W1 line of Fig. 1, and Fig. 4 being 
a sectional view taken along the W2-W2 line of Fig. 1 . 
[0078] The PDP illustrated in Figs. 1 to 4 includes a 
plurality of row electrode pairs (X, Y) arranged in parallel 

25 on a back surface of a front glass substrate 1 0 serving 
as a display surface and each extending in a row direc- 
tion of the substrate 1 0 (in the right-left direction of Fig. 
1)- 

[0079] Each of the row electrodes X includes trans- 

30 parent electrodes Xa each of which is formed of a T- 
shaped transparent conductive film made of ITO or the 
like, and a black bus electrode Xb which is formed of a 
metal film extending in the row direction of the front glass 
substrate 1 0 and connected to a narrowed base end of 

35 each transparent electrode Xa. 

[0080] Likewise, each of the row electrodes Y in- 
cludes transparent electrodes Ya each of which is 
formed of a T-shaped transparent conductive film made 
of ITO or the like, and a black bus electrode Yb which 

40 js formed of a metal film extending in the row direction 
of the front glass substrate 10 and connected to a nar- 
rowed base end of the transparent electrode Ya. 
[0081] The row electrodes X and Y are arranged in a 
face-to-face position in a column direction of the front 

45 glass substrate 10 (the vertical direction in Fig. 1, and 
the right-left direction in Fig. 2). The transparent elec- 
trodes Xa and Ya are arranged at regular intervals along 
the corresponding bus electrodes Xb an Yb. Each of the 
paired transparent electrodes Xa and Ya extends in the 

50 direction of the other of the paired row electrodes such 
that widened leading ends of the respective paired 
transparent electrodes Xa andYaareoppositetoea- 
chotherwiththeinterpositionofadischargegap g having a 
required width. 

55 [0082] Each of the row electrode pairs (X, Y) forms a 
display line L extending in the row direction. 
[0083] The row electrodes X and Y arranged in the 
column direction are changed in position in each display 
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line such as in the manner (X-Y), (Y-X), (X-Y), .... 
[0084] The row electrode pairs (X, Y) are arranged 
such that spacing between the back-to-back positioned 
row electrodes X of the row electrode pairs (X, Y) adja- 
cent to each other in the column direction is less than s 
spacing between the back-to-back positioned row elec- 
trodes Y of the adjacent row electrode pairs (X, Y). 
[0085] Between the back-to-back positioned row 
electrodes X of the respective row electrode pairs (X, Y) 
adjacent to each other in the column direction, a black- 10 
or dark-colored light absorption layer BS1 extends in a 
band shape in the row direction on the back surface of 
the front glass substrate 10. Likewise, between the 
back-to-back row electrodes Y, a black- or dark-colored 
light absorption layer BS2 extends in a band shape in is 
the row direction on the back surface of the front glass 
substrate 1 0. 

[0086] On the back surface of the light absorption lay- 
er BS2, two selective row electrodes Z extend in the row 
direction in parallel to each other at a predetermined in- 20 
terval. Each of the electrodes 2 is spaced from the row 
electrode Y adjacent thereto at a predetermined inter- 
val. 

[0087] On the back su rface of the front glass substrate 
1 0, a dielectric layer 1 1 is formed so as to cover the row 25 
electrode pairs (X, Y) , the selective row electrodes Z, 
the light absorption layers BS1 and the light absorption 
layers BS2. 

[0088] A first additional dielectric layer 12A extends 
in parallel to the row direction on the back surface of the 30 
dielectric layer 11 and protrudes backward from the 
back surface of the dielectric layer 1 1 (downward in Fig. 
2) in a position opposite to the bus electrodes Xb of the 
back-to-back row electrodes X of the adjacent row elec- 
trodes (X, Y) plus to the light absorption layer BS1 35 
formed between the row electrodes X concerned. 
[0089] On the back surface of the dielectric layer 1 1 , 
a second additional dielectric layer 12B also extends in 
parallel to the row direction and protrudes backward 
from the back surface of the dielectric layer 11 (down- 40 
ward in Fig. 2) in a position opposite to the bus electrode 
Yb of the row electrode Y, and likewise a third additional 
dielectric layer 12C extends in parallel to the row direc- 
tion opposite to an area between the two selective row 
electrodes Z adjacent to each other 45 
[0090] Additionally, a fourth additional dielectric layer 
12D extends in parallel to the column direction on the 
back surface of the dielectric layer 11 and protrudes 
backward from the back surface of the dielectric layer 
1 1 (downward in Figs.3 and 4) in each position opposite 50 
to a mid-area between the transparent electrodes Xa of 
the row electrode X plus between the transparent elec- 
trodes Ya of the row electrode Y which are arranged in 
the row direction. 

[0091] A protective layer made of MgO (not shown) 55 
covers the back surfaces of the dielectric layer 11 , first 
additional dielectric layer 12A, second additional dielec- 
tric layer 12B, third additional dielectric layer 12C, and 



forth additional dielectric layer 12D. 
[0092] The front glass substrate 1 0 is situated in par- 
allel to a back glass substrate 1 3 having a surface facing 
the display surface on which a plurality of column elec- 
trodes D are arranged parallel to each other at prede- 
termined intervals and each extends in a direction at 
right angles to the bus electrodes Xb, Yb (in the column 
direction) in a position opposite to the paired transparent 
electrodes Xa and Ya of each of the row electrode pairs 
(X, Y). 

[0093] On the surface of the back glass substrate 13 
on the display surfaceside.awhitecolumn-electrodepro- 
tectivelayer(dielectric layer) 1 4 covers the column elec- 
trodes D, and a partition wall 15 shaped as described 
below are formed on the column-electrode protective 
layer 1 4. 

[0094] The partition wall 15 is constructed by, when 
viewed from the front glass substrate 1 0, first transverse 
walls 1 5A each of which extends in the row direction in 
a position opposite the first additional dielectric layer 
12A; second transverse walls 15B each of which ex- 
tends in the row direction in a position opposite the sec- 
ond additional dielectric layer 12B; third transverse walls 
15C each of which extends in the row direction in a po- 
sition opposite the third additional dielectric layer 12C; 
and vertical walls 1 5D each of which extends in the col- 
umn direction in a position opposite the fourth additional 
dielectric layer 12D. 

[0095] The first and third transverse walls 15A and. 
15C, and the vertical wall 15D are each designed to be 
of a height equal to a distance between the protective 
layer covering the back surfaces of the first, third and 
fourth additional dielectric layers 12A, 12C and 12D and 
the column-electrode protective layer 14 covering the 
column electrode D. The second transverse wall 15B is 
designed to be of a height slightly smaller than that of 
the first and third transverse walls 1 5A and 1 5C and ver- 
tical wall 15C. 

[0096] With this design, a leading end face of the first 
transverse wall 15A (the upper surface in Fig. 2) is in 
contact with the back surface of the protective layer cov- 
ering the first additional dielectric layer 12A, and also a 
leading end face of the third transverse wall 15C is in 
contact with the back surface of the protective layer cov- 
ering the third additional dielectric layer 12C. 
[0097] On the other hand, the second transverse wall 
15B is out of contact with the back surface of the pro- 
tective layer covering the second additional dielectric 
layer 12B (see Fig. 2), but only the vertical wall 15D In- 
tersecting the second transverse wall 15B concerned is 
in contact with the back surface of the protective layer 
covering the second additional dielectric layer 12B, so 
that a clearance r is formed between the leading end 
face of the second transverse wall 15B and the protec- 
tive layer covering the second additional dielectric layer 
12B and between the adjacent vertical walls 15D. 
[0098] A leading end face of the vertical wall 15D is 
in contact with the back surface of the protective layer 
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covering the fourth additional dielectric layer 12D as il- 
lustrated in Figs.3 and 4. 

[0099] The partition wall 15 thus designed partitions 
the.discharge space defined between the front and back 
glass substrates 10 and 13, such that a display dis- 5 
charge cell C1 is formed in a position corresponding to 
the paired transparent electrodes Xa and Ya facing each 
other by being surrounded with the first transverse wall 
1 5A, second transverse wall 15B and vertical walls 1 5D, 
and a reset and addressing discharge cell C2 is formed 10 
in a position corresponding to the selective row elec- 
trode Z by being surrounded with the second transverse 
wall 1 5B, the third transverse wall 1 5C and the vertical 
walls 15D. 

[0100] The display discharge cell C1 and the reset 15 
and addressing discharge cell C2 adjacent to each other 
with the interposition of the second transverse wall 15B 
in the column direction are connected with each other 
through the clearance r which is formed between the 
leading end face of the second transverse wall 1 5B and 20 
the protective layer covering the second additional die- 
lectric layer 12B. 

[0101] The two reset and addressing discharge cells 
C2 adjacent to each other in the column direction with 
the interposition of the third transverse wall 15C are 25 
completely blocked from each other because the lead- 
ing end face of the third transverse wall 1 5C is in contact 
with the protective layer covering the third additional di- 
electric layer 12C. 

[0102] A phosphor layer 1 6 overlies all five faces fac- 30 
ing the discharge space in each display discharge cell 
C1: a face of the column-electrode dielectric layer 14 
and the four inner side faces of the first transverse wall 
1 5A, second transverse wall 1 5B and vertical waifs 1 5D 
of the partition wall 1 5. The phosphor layers 1 6 are ar- 35 
ranged in order of a red color, a green color and a blue 
color along the row direction for each display discharge 
celld. 

[01 03] On the surface of the back glass substrate 1 3 
opposite to each reset and addressing discharge cell 40 
C2, a protrusion rib 1 7 with a height less than that of the 
second transverse wall 15B protrudes from the surface 
of the substrate 13 into the reset and addressing dis- 
charge cell C2. 

[0104] Thus, a part of the column electrode D oppo- 45 
site to each reset and addressing discharge cell C2 and 
the column - electrode protective layer 14 covering the 
part of column electrode D are raised from the back 
glass substrate 13 by the protrusion rib 17 to protrude 
into the corresponding discharge cell C2, and therefore so 
a space-distance s2 between the selective row elec- 
trode 2 and the part of the column electrode D opposite 
to the electrode 2 concerned with the interpo'sed dis- 
charge cell C2 is smaller than a space-distance s1 be- 
tween part of the column electrode D opposite to the ss 
display discharge cell C1 and the transparent electrodes 
Xa, Ya. 

[0105] The protrusion rib 17 may be formed of the 



same dielectric material as that of the column-electrode 
protective layer 14. Alternatively, the protrusion rib 17 
may be constituted by forming projections and depres- 
sions on the front surface of the back glass substrate 1 3 
by means of sandblast or wet etching. 
[0106] Each display discharge cell C1 and each ad- 
dressing discharge cell C2 are filled with a discharge 
gas. 

[0107] Fig. 5 is a diagram illustrating the configuration 
of a driving circuit of the PDP as described above. 
[0108] In Fig. 5, each of the row electrodes X is con- 
nected to a X-electrode driver XD, each of the row elec- 
trodes Y to a Y-electrode driver YD , each of the selective 
row electrodes 2 to a selective row electrode driver ZD, 
and each of the column electrodes D to an address elec- 
trode driver AD, Each of the drivers connected to the 
above electrodes outputs various types of pulses as de- 
scribed later. 

[0109] Next, a description a method of driving the 
aforementioned PDP using the driving circuit illustrated 
in Fig. 5 will be given with reference to the chart of pulse 
output timing shown in Fig. 6. 

[0110] Fig. 6 illustrates a chart of pulse output timing 
in one subfield in a subfield method of dividing one field 
display period into N sub-fields, when selective write ad- 
dressing techniques are adopted. 
[0111] A discharge period of the subfield SF includes 
a reset period R, an addressing period W, a sustaining 
emission period I, and a full-screen erase period E. 
[01 1 2] In the reset period R , the application of a reset 
pulse RPd to each of the column electrodes D1 to Dm 
is performed simultaneously with the application of a re- 
set pulse RPz to each of the selective row electrodes 
Z1 to 2n, whereupon between the column electrodes D1 
to Dm and the selective row electrodes Z1 to Zn respec- 
tively opposite to the electrodes D1 to Dm, a full-screen 
write discharge d1 occur in all of the reset and address- 
ing discharge cells C2 in unison. 
[0113] Charged particles caused by the full-screen 
write discharge d1 in each discharge cell C2 pass 
through the clearance r provided between the second 
transverse wall 15B and the second additional dielectric 
layer 12B to flow into a display discharge cell C1 paired 
with the discharge cell C2 with the interposed second 
transverse wall 15B. Then, the charged particles form 
wall charges on the portion of the dielectric layer 11 fac- 
ing each display discharge cell C1 , resulting in the writ- 
ing to all of the display discharge cells C1 . 
[01 1 4] Immediately following this, an erase pulse EP1 
in a polarity opposite to that of the reset pulse RPz is 
applied to the selective row electrodes Z1 to Zn to pro- 
duce a potential difference between the electrode Z1 -Zn 
and the corresponding column electrode D1-Dm. A full- 
screen erase discharge d2 generated by the potential 
difference transfer through the clearance r into the dis- 
play discharge cell C1 to erase all of the wall charges 
existing on the portion of the dielectric layer 11 facing 
the discharge cell C1. 
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[0115] Next, in the addressing period W, in response 
to the video signal, data pulses DP1 to DPm are applied 
to the column electrodes D1 to Dm and sequentially a 
scan pulse SP is applied to the selective row electrodes 
Z1 to Zn to cause an addressing discharge d3 within the 
reset and addressing discharge cells C2 respectively 
corresponding to the intersections of the column elec- 
trodes out of the column electrodes D1-Dm subjected 
to the data pulses DP1 -DPm and the selective row elec- 
trodes out of the selective row electrodes Z1 -Zn subject- 
ed to the scan pulse S P. 

[0116] Charged particles generated by creating the 
addressing discharge d3 in each discharge cell C2 pass 
through the clearance r formed between the second 
transverse wall 1 5B and the second additional dielectric 
layer 12B to flow into the display discharge cell C1 ad- 
jacent to the discharge cell C2 concerned with the inter- 
position of the second transverse wall 15B, to thereby 
form (write) wall charges on the portion of the dielectric 
layer 1 1 facing the display discharge cell C1 . 
[0117] In this manner, the display discharge cells C1 
in all of the display lines L are grouped into lighted cells 
having the wall charges formed by creating the address- 
ing discharge d3 in the reset and addressing discharge 
cells C2 respectively paired with the discharge cells C1 
with the interposed second transverse walls 15B (i.e. 
cells in which write occurs) and non-lighted cells having 
no wall charges formed because the addressing dis- 
charge is not created in the reset and addressing dis- 
charge cell C2 paired with the discharge cell C1 (i.e. 
cells in which write does not occur), for distribution over 
the panel surface in accordance with an image to be dis- 
played. 

[0118] In the sustaining emission period I subsequent 
to the addressing period W, in all of the display lines L, 
the application of a discharge sustaining pulse IPx to the 
row electrodes X1 to Xn and the application of a dis- 
charge sustaining pulse IPy to the row electrodes Y1 to 
Yn paired with the corresponding row electrodes X1 to 
Xn are performed alternately. Every time the discharge 
sustaining pulse IPx, IPy is applied, a sustaining dis- 
charge d4 occurs between the transparent electrodes 
Xa and Ya facing each other in each lighted cell. 
[0119] The sustaining discharge generates ultraviolet 
light. The ultraviolet light excites the red, green or blue 
phosphor layer 16 facing the display discharge cell C1 
to allow it to emit color light to thereby form a display 
image. 

[0120] After completion of the addressing period W, 
in the full - screen erase period E, an erase pulse EP2 
in a polarity opposite to that of the discharge sustaining 
pulse is applied concurrently to the row electrodes Y1 
to Yn to cause a full-screen erase discharge d5 between 
the row electrode Y1 -Yn and the corresponding row 
electrode X1-Xn in order to erase the wall charges re- 
maining. 

[0121] The aforementioned PDP can also display an 
image with use of selective erase addressing tech- 
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niques. 

[0122] Fig. 7 illustrates a chart of pulse output timing 
in one subfield in a subfield method of dividing one field 
display period into N subfields, when the selective erase 
5 addressing techniques are adopted. 

[01 23] A discharge period of the subfield SP includes 
a reset period R\ an addressing period W , a sustaining 
emission period I', and a full-screen erase period E\ 
[01 24] In the reset period R\ the application of a reset 
10 pulse RPd' to each of the column electrodes D1 to Dm 
is performed simultaneously with the application of a re- 
set pulse RPz' to each of the selective row electrodes 
Z1 to Zn, whereupon between the column electrodes 
D1-Dm an the selective row electrodes Z1-Zn respec- 
ts tively opposite to the electrodes D1-Dm, a full-screen 
write discharge d1 ' occur within all of the reset and ad- 
dressing discharge cells C2 in unison. 
[0125] Charged particles caused by the full-screen 
write discharge dV in each reset and addressing dis- 
?o charge cell C2 pass through the clearance r provided 
between the second transverse wall 15B and the sec- 
ond additional dielectric layer 12B to flow into a display 
discharge cell C1 paired with the reset and addressing 
discharge cell C2 with the interposed second transverse 
?5 wall 15B.Then, the charged particles form wall charges 
on the portion of the dielectric layer 11 facing each dis- 
play discharge cell C1 , resulting in the writing to all of 
the display discharge cells C1 . 

[0126] Immediately following this, a full-screen write 
pulse RPz" in a polarity opposite to that of the reset 
pulse RPz 1 is applied to the selective row electrodes Z1 
to Zn to produce a potential difference between the elec- 
trode Z1-Zn and the corresponding column electrode 
D1 -Dm. A rewrite discharge d2' generated by the poten- 
5 tial difference transfer through the clearance r into the 
display discharge cell C1 to form adequate wall charges 
on the portion of the dielectric layer 11 facing the dis- 
charge cell C1 . 

[01 27] Next, in the addressing period W", in response 

0 to a video signal, data pulses DPI'to DPm' are applied 
to the column electrodes D1 to Dm and sequentially a 
scan pulse SP' is applied to the selective row electrodes 
Z1 to Zn to cause an addressing discharge d3' in the 
reset and addressing discharge cells C2 corresponding 

5 to the intersections of the column electrodes out of the 
column electrodes D1 -Dm subjected to the data pulses 
DP1 ' to DPm 1 and the selective row electrodes out of the 
selective row electrodes Z1 -Zn subjected to the scan 
pulse SP'. 

3 [0128] Charged particles caused by the addressing 
discharge d3' in the reset and addressing discharge cell 
C2 pass through the clearance r formed between the 
second transverse wall 15B and the second additional 
dielectric layer 1 2B to flow into the display discharge cell 

1 C1 paired with the reset and addressing discharge cell 
C2 concerned with the interposed second transverse 
wall 15B, to thereby erase the wall charges existing on 
the portion of the dielectric layer 11 facing the display 
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discharge cell C1 . 

[0129] In this manner, the display discharge cells C1 
in all of the display lines L are grouped into non-lighted 
cells in which the wall charges are erased by creating 
the addressing discharge d3' in the reset and address- 
ing discharge cell C2 paired with the display discharge 
cell C1 with the interposed second transverse wall 15B, 
and lighted cells in which the wall charges are not 
erased because the addressing discharge does not oc- 
cur in the discharge cell C2 paired with the discharge 
cell C1 , for distribution over the panel surface in accord- 
ance with an image to be displayed. 
[01 30] In the sustaining emission period I' subsequent 
to the addressing period W\ in all of the display lines L, 
the application of a discharge sustaining pulse IPx* to 
the row electrodes X1 to Xn and the application of a dis- 
charge sustaining pulse IPy' to the row electrodes Y1 to 
Yn paired with the electrodes X1 to Xn are performed 
alternately. Every time the discharge sustaining pulse 
IPx*, IPy' is applied, a sustaining discharge d4' occurs 
between the transparent electrodes Xa and Ya facing 
each other in each lighted cell. 
[0131] The sustaining discharge generates ultraviolet 
light. The ultraviolet light excites the red, green or blue 
phosphor layer 16 facing each of the display discharge 
cells C1 to allow it to emit color light to thereby form a 
display image. 

[0132] Aftercompletion of the sustaining emission pe- 
riod I', in the full-screen erase period E\ an erase pulse 
EP' in a polarity opposite to that of the discharge sus- 
taining pulse is applied concurrently to the row elec- 
trodes Y1 to Yn to cause a full-screen erase discharge 
d5* between the row electrode Y1-Yn and the corre- 
sponding row electrode X1 -Xn in order to erase the wall 
charges remaining. 

[0133] Fig. 8 is a diagram illustrating a light -emission 
driving format in the subfield method for the aforemen- 
tioned PDP. 

[0134] In Fig. 8, one field display period is divided into 
N subfields. Each of the subfields SF1 to SFN includes 
a reset period R, an addressing period W, a sustaining 
emission period I, and a full-screen erase period E as 
described earlier. Each of the sustaining emission peri- 
ods 11 to IN in the respective subfields SF1 to SFN is 
established in association with weight of the corre- 
sponding subfield. 

[0135] In this manner, the aforementioned PDP is de- 
signed such that the display discharge cell C1 experi- 
encing the sustaining discharge d4, d4' is provided sep- 
arately from the reset and addressing discharge cell C2 
experiencing the reset discharge (i.e. the full-screen 
write discharge d1, the full-screen erase discharge d2, 
the full-screen write discharge d1' and the rewrite dis- 
charge d2'), the addressing discharge d3, d3\ Further, 
the light emission generated by the reset discharge and 
the addressing discharge in the reset and addressing 
discharge cell C2 is absorbed by the light absorption lay- 
er BS2 covering the display surface side of the reset and 



addressing discharge cell C2 to prevent from leaking to- 
ward the display surface of the front glass substrate 10. 
With this design, there is no likelihood that the light emis- 
sion caused by the rest discharge and the addressing 
5 discharge adversely affects an image generated by the 
sustaining discharge caused in the display discharge 
cells C1. 

[0136] Except that a reset and addressing discharge 
cell C2 is connected to the display discharge cell C1 
10 paired therewith through the clearance r provided be- 
tween the second additional dielectric layer 1 2B and the 
second transverse wall 15B. the discharge cell C2 is 
completely blocked from other reset and addressing dis- 
charge cells C2 adjacent to the reset and addressing 
15 discharge cell C2 concerned in the row direction and the 
column direction because of contact established be- 
tween the protective layer covering the third additional 
dielectric layer 12C and the third transverse wall 15C 
and between the protective layer covering the fourth ad- 
20 ditional dielectric layer 1 2D and the vertical wall 1 5D. 
[0137] For this reason, there is no likelihood that the 
charged particles caused by the reset discharge and the 
addressing discharge in a reset and addressing dis- 
charge cell C2 accidentally flow into other unconnected 
25 reset and addressing discharge cells C2. 

[0138] Further, the foregoing PDP is also designed 
such that the reset discharge and the addressing dis- 
charge are caused by use of the selective row electrode 
Z provided on a position opposite the column electrode 
30 o with the reset and addressing discharge cell C2 in be- 
tween and formed separately from the row electrodes 
X, Y. Therefore, it becomes unnecessary to output a dis- 
charge sustaining pulse by way of the scan-pulse gen- 
eration driver for the addressing discharge as in the prior 
35 art cases of using the same row electrode for causing 
the reset discharge, the addressing discharge and the 
sustaining discharge. 

[0139] Due to such design, the PDP according to the 
present invention does not require a high-performance 
40 scan-pulse generation driver and also the panel con- 
struction does not need adaptation to dissipation of heat 
produced by using the high-performance scan-pulse 
generation driver. Further a high-performance switch 
circuit for separation between a reset-pulse generation 
45 circuit and a discharge-sustaining-pulse generation cir- 
cuit is not required. Thus, the configuration of the driving 
circuit and the panel construction are advantageously 
simplified to reduce costs of the products. 
[0140] Still further, in the aforementioned PDP, the re- 
50 set discharge and the addressing discharge are caused 
in the reset and addressing discharge cell C2 having no 
phosphor Jayer formed therein . Therefore, the reset dis- 
charge and the addressing discharge occur stably with- 
out being subject to various influences of discharge 
55 properties differing among phosphor materials of the pri- 
mary colors forming the phosphor layer, of variations in 
thickness of the phosphor layer, and the like, as in the 
cases in the prior art PDPs in which the reset discharge 
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and the addressing discharge are created across a dis- 
charge cell with the interposition of the phosphor layer. 
[0141] Another advantage of the aforementioned 
PDP is a reduction In the discharge starting voltage of 
the reset discharge and the addressing discharge be- 
cause a portion of the column electrode D facing the re- 
set and addressing discharge cell C2 in which the reset 
discharge and addressing discharge are caused be- 
tween the portion of the electrode D and the selective 
row electrode Z, is protruded inward the reset and ad- 
dressing discharge cell C2 by the protrusion rib 17 to 
shorten the space-distance s2 between the electrodes 
D and the electrode Z. 

[0142] Yet another advantage of the foregoing PDP 
achieves improvement in luminous efficiency for an im- 
age display because the discharge space in the display 
discharge cell C1 can be designed to be large (i.e. an 
increase of the space-distance s1 between the trans- 
parent electrode Xa t Ya and the column electrode D) 
regardless of the reset discharge and the addressing 
discharge caused in the reset and addressing discharge 
cell C2. 

[0143] Still further, the panel surface of the aforemen- 
tioned PDP includes a non-display area in which light 
emission for image display is not generated, in addition 
to the light emission area provided opposite the display 
discharge cells C1 for light emission for image display. 
The non-display area is covered with the black-colored 
bus electrodes Xb, Yb of the respective row electrodes 
X, Y and the light absorption layers BS1 , BS2, which 
therefore absorbs ambient light incident upon the panel 
surface for prevention of the reflection of the incoming 
ambient light As a result, the image is prevented from 
being adversely affected by the reflection of the ambient 
light. 

[0144] The foregoing first embodiment describes the 
clearance r provided between the second additional di- 
electric layer 12B and the second transverse wall 15B 
decreased in height to establish a communication be- 
tween the display discharge cell C1 and the reset and 
addressing discharge cell C2 which are paired with each 
other with the interposition of the second transverse wall 
15B. However, the communication between the paired 
cells C1 and C2 can be established by employing an- 
other manner: for example, a groove being provided in 
the top portion of a second transverse wall having the 
same height as that of the first transverse wall 15A to 
extend between the display discharge cell C1 and the 
corresponding reset and addressing discharge cell C2; 
a groove being provided in an additional dielectric layer 
in contact with a second transverse wall having the 
same height as that of the first transverse wall 15A to 
extend between the display discharge cell C1 and the 
corresponding reset and addressing discharge cell C2; 
or alternatively, a second transverse wall having the 
same height as that of the first transverse wall 1 5A being 
positionally staggered from an additional dielectric layer 
to form a clearance extending between a display dis- 



charge cell C1 and the corresponding reset and ad- 
dressing discharge cell C2. 

[0145] Fig. 9 to Fig. 11 are schematic views illustrating 
a second embodiment of the PDP according to the 
5 present invention, Fig. 9 being a front view illustrating 
part of the cell construction of the PDP, Fig. 10 being a 
sectional view taken along the V2-V2 line of Fig. 9, and 
Fig. 11 being a sectional view taken along the W3-W3 
line of Fig. 9. 

10 [01 46] The PDP in the first embodiment includes the 
selective row electrode Z provided between the light ab- 
sorption layer BS2 formed on the back surface of the 
front glass substrate 1 0 and the dielectric layer 1 1 posi- 
tioned just behind the layer BS2 concerned, whereas 

15 the PDP in the second embodiment includes a selective 
row electrode Z' provided between the dielectric layer 
1 1 and a protective layer (not shown) formed on the back 
surface of the layer 1 1 concerned. 
[01 47] The PDP in the second embodiment is not pro- 

20 vided with the protrusion rib 1 7 which is provided in the 
PDP in the first embodiment. 

[0148] The configuration of other components in the 
second embodiment is the same as those of the PDP in 
the first embodiment, and the same reference numerals 

25 as those in the first embodiment are used. 

[01 49] As in the PDP in the first embodiment, the PDP 
in the second embodiment is designed such that a reset 
discharge and an addressing discharge are caused be- 
tween the selective row electrode Z' and the column 

30 electrode D within the reset and addressing discharge 
cell C2' formed separately from the display discharge 
cell C1. The PDP in the second embodiment is driven 
in a method similarto that in the PDP in the first embod- 
iment. The selective row electrode Z' is provided on the 

35 back surface of the dielectric layer 1 1 in a position close 
to the reset and addressing discharge cell C2\ to be lo- 
cated in the adequate proximity of the column electrode 
D. Therefore, it is possible to reduce a discharge starting 
voltage for the reset discharge and the addressing dis- 

40 charge without the protrusion rib 1 7 provided as that in 
the PDP in the first embodiment. 
[0150] Fig. 12 is a sectional view illustrating a third 
embodiment of the PDP according to the present inven- 
tion, which is taken along the same position as that in 

45 Fig. 1 0 of the second embodiment. 

[0151] The PDP in the third embodiment is designed 
such that the transparent electrodes Xa of the two row 
electrodes X positioned back to back in between adja- 
cent display lines L are connected to a single black- 

50 colored bus electrode Xb' formed opposite the full lead- 
ing end face (the upper face in Fig. 12) of the first trans- 
verse wall 15A of the partition wall 15 to share the use 
of the bus electrode Xb', and the bus electrode Xb* cov- 
ers the leading end face of the first transverse wall 1 5A 

55 when viewed from the front glass substrate 10. 

[0152] In Fig. 12, the configuration of other compo- 
nents in the third embodiment is the same as those of 
the PDP in the first and second embodiments, and the 
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same reference numerals as those in the first and sec- 
ond embodiments are used. 

[0153] The PDP of the third embodiment is driven in 
a method similar to that in the PDP of the first and sec- 
ond embodiments. The third embodiment does not re- 
quire to especially provide the light absorption layer BS 1 
for absorption of ambient light as provided in the PDP 
of the first and second embodiment because the black- 
colored bus electrode Xb' covers the leading end face 
of the first transverse wall 15A. 
[0154] Fig. 13 is a sectional view illustrating a fourth 
embodiment of the PDP according to the present inven- 
tion, which is taken along the same position as that in 
Fig. 10 in the second embodiment. 
[0155] The PDP in the fourth embodiment is de- 
signed, in addition to the construction of the third em- 
bodiment, such that the transparent electrodes Ya of the 
two row electrodes Y positioned back to back in between 
adjacent display lines L are connected to a single black- 
colored bus electrode Yb* formed opposite the leading 
end faces (the upper face in Fig. 13) of the two second 
transverse walls 15B and third transverse wall 15C of 
the partition wall 15 and the two reset and addressing 
discharge cells C2' adjacent to each other in the column 
direction, to share the use of the bus electrode Yb'. 
[0156] The bus electrode Yb' covers all of the leading 
end faces of the two second transverse walls 15B and 
third transverse wall 1 5C of the partition wall 1 5 and the 
two reset and addressing discharge cells C2' adjacent 
to each other in the column direction when viewed from 
the front glass substrate 10. 

[0157] In Fig. 13, the configuration of other compo- 
nents in the fourth embodiment is the same as those of 
the PDP in the first, second and third embodiments, and 
the same reference numerals as those in the first, sec- 
ond and third embodiments are used. 
[01 58] The PDP in the fourth embodiment is driven in 
a method similar to that in the PDP in the first, second 
and third embodiments. The fourth embodiment does 
not require to especially provide the light absorption lay- 
er BS2 for absorption of ambient light and light emission 
generated by the reset discharge and the addressing 
discharge as provided in the PDP in the first, second 
and third embodiments because the black-colored bus 
electrode Yb' covers the leading end faces of the two 
second transverse walls 15B and third transverse wall 
15C and the two reset and addressing discharge cells 
C2' adjacent to each other in the column direction. Fur- 
ther, the shared use of the bus electrode Yb' decreases 
impedance of the row electrode Y. 
[0159] The terms and description used herein are set 
forth by way ofillustrationonlyandarenotmeantaslimita- 
tions. Those skilled in the art will recognize that numer- 
ous variations are possible within the spirit and scope 
of the invention as defined in the following claims. 



24 
Claims 

1 . A plasma display panel comprising 

a plurality of row electrode pairs (X, Y) regu- 
s larly arranged on a back surface of a front substrate 
(10) in a column direction and each extending in a 
row direction to form a display line (L), 

a dielectric layer (11) covering the row elec- 
trode pairs (X, Y) on the back surface of the front 
io substrate, and 

a plurality of column electrodes (D) regularly 
arranged in the row direction on a surface of a back 
substrate (13) facing the front substrate (10) with a 
discharge space interposed between the front and 
back substrates, and each extending in the column 
direction to form unit light-emitting areas in the dis- 
charge space at intersections with the row electrode 
pairs (X, Y), 

the plasma display panel characterised: 
in that a selective row electrode (Z) is provid- 
ed to extend in the row direction in a position be- 
tween the row electrode pairs (X, Y) adjacent to 
each other in the column direction on the back sur- 
face of the front substrate (10); 

in that a partition wall (1 5) surrounds each of 
the unit light-emitting areas to define the unit light- 
emitting areas; 

in that the unit light-emitting area surrounded 
with the partition wall (15) is divided by a dividing 
wall (15B) into a first discharge area (C1) provided 
opposite face-to-face parts of the respective row 
electrodes (X) , (Y) constituting each of the row elec- 
trode pairs (X, Y) for a discharge to be caused be- 
tween the row electrodes (X), (Y) concerned, and a 
second discharge area (C2) provided opposite a 
portion of the selective row electrode (Z) intersect- 
ing with the column electrode (D) for a discharge to 
be caused between the selective row electrode (Z) 
concerned and the column electrode (D) con- 
cerned; and 

in that a communicating element is provided 
between the first discharge area (C1) and the sec- 
ond discharge area (C2) for communication from 
the second discharge area (C2) to the first dis- 
charge area (C1). 

2. A plasma display panel as claimed in claim 1 , char- 
acterised in that a black- or dark-colored light ab- 
sorption layer (BS2) is provided on a portion of the 
front substrate (1 0) opposite each of the second dis- 
charge areas (C2). 

3. A plasma display panel as claimed in claim 1 , char- 
acterised in that a phosphor layer (1 6) is provided 
only in each of the first discharge areas (C1) for 
emitting light by means of the discharge. 

4. A plasma display panel as claimed in claim 1 , char- 
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acterised in that the communication element com- 
prises a clearance (r) formed between the front sub- 
strate (10) and the dividing wall (15B) by determin- 
ing a height of the dividing wall (1 5B) dividing off the 
first discharge area (C1 ) and the second discharge 5 
area (C2) to be less than a height of the partition 
wall (15) for defining the periphery of each unit light- 
emitting area. 

5. A plasma display panel as claimed in claim 1 , char- 10 
acterised in that the communicating element com- 
prises a groove formed in the dividing wall (15B) di- 
viding off the first discharge area (C1 ) and the sec- 
ond discharge area (C2), and having both ends 
opening toward the first discharge area (C1 ) and the 15 
second discharge area (C2). 

6. A plasma display panel as claimed in claim 1 , char- 
acterised in that additional elements (12A, 12C) 
are provided to jut out from portions of the dielectric 20 
layer (11) opposite a transverse wail (15 A, 15C) of 

the partition wall (1 5) for a partition between the ad- 
jacent unit light-emitting areas in the column direc- 
tion and a vertical wall ( 1 5D) of the partition wall (15) 
for a partition between the adjacent unit light-emit- 25 
ting areas in the row direction, toward the discharge 
space to come in contact with the transverse wall 
( 1 5C) and the vertical wall (1 5D) of the partition wall 
(15) in the vicinity of at least the second discharge 
area (C2) of each unit light-emitting area to block 30 
the second discharge area (C2) concerned from a 
unit light-emitting area adjacent thereto. 

7. A plasma display panel as claimed in claim 1 , char- 
acterised in that a protrusion element (1 7) is pro- 35 
vided between the back substrate (13) and the col- 
umn electrode (D) and on a portion of the back sub- 
strate (13) opposite to the second discharge area 
(C2) , and protruding into the second discharge area 
(C2) in the direction of the front substrate (1 0), and 40 
the protrusion element (1 7) causes a part of the col- 
umn electrode (D) opposite the second discharge 
area (C2) to jut out in the direction of the selective 
row electrode (2) formed on the front substrate (10). 

45 

8. A plasma display panel as claimed in claim 1 , char- 
acterised In that the selective row electrode (Z) is 
formed on a portion of the back surface, facing the 
second discharge area (C2), of the dielectric layer 
(11) covering the row electrode pairs (X, Y). so 

9. A method of driving a plasma display panel com- 
prising 

a plurality of row electrode pairs (X, Y) regu- 
larly arranged on a back surface of a back substrate 55 
(10) in a column direction and each extending in a 
row direction to form a display line (L), 

a dielectric layer (11) covering the row elec- 



trode pairs (X, Y) on the back surface of the front 
substrate (10), 

a selective row electrode (Z) provided be- 
tween the row electrode pairs (X, Y) adjacent to 
each other in the column direction on the back sur- 
face of the front substrate (1 0) and extending in the 
row direction, 

a plurality of column electrodes (D) provided 
on a surface of aback substrate (13) facing the front 
substrate (10) with discharge space in between, 
and regularly arranged in the row direction , each ex- 
tending in the column direction to form unit light- 
emitting areas in the discharge space at intersec- 
tions with the row electrode pairs (X, Y), 

a partition wall (15) surrounding each of the 
unit light-emitting areas to define the unit light-emit- 
ting areas, 

a dividing wall (15B) provided for dividing 
each of the unit light-emitting areas into a first dis- 
charge area (C1) provided opposite face-to-face 
parts of the respective row electrodes (X), (Y) con- 
stituting each of the row electrode pairs (X, Y) for a 
discharge caused between the row electrodes (X), 
(Y) concerned, and a second discharge area (C2) 
provided opposite a portion of the selective row 
electrode (Z) intersecting with the column electrode 
(D) for a discharge caused between the selective 
row electrode (Z) concerned and the column elec- 
trode (D) concerned, and 

a communication element (r) provided be- 
tween the first discharge area (C1 ) and the second 
discharge area (C2) for communication from the 
second discharge area (C2) to the first discharge 
area(C1), 

said method of driving the plasma display 
panel characterised by comprising the steps of: 

selectively causing an addressing discharge 
between the selective row electrode (Z) and the 
column electrode (D) within the second dis- 
charge area (C2) to cause charged particles to 
form wall charges on the dielectric layer (1 1 ) or 
to erase wall charges existing on the dielectric 
layer (11); and 

causing a sustaining discharge between the 
row electrode pair (X, Y) within the first dis- 
charge area (C1) for light emission after the 
charged particles generated by creating the ad- 
dressing discharge in the second discharge ar- 
ea (C2) are introduced through the communi- 
cating element into the first discharge area (C1 ) 
to form the wall charges on a portion of the di- 
electric layer (11) facing the first discharge area 
(C1) or to erase the wall charges existing ther- 
eon. 

10. The method of driving the plasma display panel as 
claimed in claim 9, characterised by comprising 
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the step of causing a reset discharge between the 
selective row electrode (Z) and the column elec- 
trode (D) in each of the second discharge areas 
(02) to cause charged particles to form wall charges 
on the dielectric layer (1 1 ) or to erase wall charges 5 
existing on the dielectric layer (11), wherein the ad- 
dressing discharge is produced in the second dis- 
charge (C2) after the charged particles generated 
by creating the reset discharge in the second dis- 
charge area are introduced into the first discharge 10 
area (C1 ) through the communication element (r) to 
form the wall charges on a portion of the dielectric 
layer (11) facing the first discharge area (C1) con- 
cerned or to erase thewall charges existing thereon. 
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(57) A plasma display panel comprises a selective 
row electrode Z extending between row electrode pairs 
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discharge cell is divided by into two by a second trans- 
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electrodes X, Y for a sustaining discharge, and a reset 
and addressing discharge cell C2 provided opposite the 
selective row electrode Z for a reset discharge and an 
addressing discharge which are created between the 
electrode Z and a column electrode D. A clearance r is 
provided for communication between the display dis- 
charge cell C1 and the reset and addressing discharge 
cell C2. 
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